(19) 



J 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(88) Date of publication A3: 

12.07.2000 Bulletin 2000/28 

(43) Date of publication A2: 

07.01.1998 Bulletin 1998/02 

(21) Application number: 97107256.6 

(22) Date of filing: 02.05.1997 



(H) EP 0 817 403 A3 

EUROPEAN PATENT APPLICATION 

(51) Int. ci 7 : H04B 7/26, H 04 L 7/00 



(84) 


Designated Contracting States: 


(72) 


Inventor: Morlya, Masahlro 




DE Fl FR GB SE 




Yokohama-shf, Kanagawa (JP) 


(30) 


Priority: 27.06.1996 US 670496 


(74) 


Representative: 


(71) 






Kugele, Bernhard et al 


Applicant: 




NOVAPAT INTERNATIONAL SA, 




MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 




9, Rue du Valals 




Kadoma-shl, Osaka-fu, 571 (JP) 




1202 Geneve (CH) 



(54) Digital mobile telephone which maintains synchronized operation with a cellular or mobile 
system 

(57) A system is disclosed for permitting a mobile 
telephone to recover an ongoing communication follow- 
ing a temporary interruption of operation, e.g., such as 
caused by an interruption of power to the mobile tele- 
phone, which includes circuitry and processor control to 
calculate the duration of the temporary interruption and 
for restoring synchronization of the mobile telephone to 
the mobile communication system. The circuitry stores 
synchronizing information prior to the temporary inter- 
ruption and cycles synchronizing circuitry of the mobile 
telephone at a higher than normal cycling rate to restore 
synchronization of the mobile telephone with the mobile 
communication system. In a further embodiment, cir- 
cuitry is disclosed for restoring the output of spread 
code generating circuitry in a spread spectrum digital 
mobile telephone to a phase used by a transmitting sta- 
tion of the mobile communication system. In another 
embodiment of the disclosed invention, circuitry is dis- 
closed for restoring the output of a time slot generator in 
a spread spectrum digital mobile telephone to synchro- 
nization with a time slot pattern used by a transmitting 
station of the mobile communication system. 
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Description 

Field of the Invention 

The present invention relates to a mobile tele- 
phone, and more specifically to a mobile telephone sys- 
tem and method which maintains synchronized 
operation with a cellular or other mobile communication 
system. 

Background of the Invention 

The demand for terrestrial communications has 
increased markedly in recent years. To meet the 
increasing demand, digital cellular mobile communica- 
tions systems have been implemented which have 
increased channel capacity. 

Among many available rfgttal mobile communica- 
tions systems, one which has been implemented widely 
uses a set of modulation and transmission principles 
known as spread spectrum transmission. A standard for 
spread spectrum transmission has been adopted in 
North America which is known as the Code Division 
Multiple Access Standard ("the CDMA Standard"). The 
CDMA Standard defines a direct spread system 
whereby communication data is modulated by multipli- 
cation with a pseudo-random spread code at baseband, 
then shifted to a transmission frequency which is shared 
by other transmitters which transmit at different phases, 
i.e., entry points, of the same spread code. According to 
the CDMA Standard, mobile telephones demodulate 
spread spectrum modulated transmissions by multiply- 
ing the detected spread spectrum transmission with the 
pseudo-random spread code at the same phase which 
was used to modulate the signal. The spread code in 
CDMA Standard communication systems is a periodi- 
cally repeating sequence of bits approximately 32 kilo- 
bits in length. In existing CDMA Standard systems, each 
base station transmitter is assigned to modulate outgo- 
ing communications for transmission at a particular, dis- 
tinguishable phase, i.e.. entry point of a universally used 
spread code. 

A mobile telephone which operates in accordance 
with the CDMA Standard demodulates transmissions by 
maintaining the phase of a locally generated spread 
code in synchronization with the phase of a spread code 
used by a base station with which it is in communica- 
tion. However, existing digital mobile telephones, while 
capable of maintaining synchronization during normal 
operation, are subject to communication interruptions 
when the voltage of the main power source of the 
mobile telephone falls below operational levels, tn such 
case, even when the main power source voltage is 
quickly restored again to operational levels, communi- 
cations which are in progress cannot be resumed 
because the spread code phase of the received trans- 
mission cannot be recovered. A mobile telephone sys- 
tem is disclosed herein which provides for recovery of 



communications following a temporary interruption of 
operation such as caused by failure of a main power 
source voltage of the mobile telephone. 

An existing spread spectrum digital mobile tele- 

5 phone will now be described, with reference to FIG. 1 , to 
illustrate the problem overcome by the present inven- 
tion. In FIG. 1 , antenna 1 is used to receive and transmit 
signals between the mobile telephone and one or more 
base stations. Modulation/de modulation circuit 2 is 

10 used to demodulate a received signal from a base sta- 
tion and to provide a regenerated data signal therefrom. 
Modulation/demodulation circuit 2 is also used to modu- 
late a data signal for transmission to a base station. 
System time counter 3 is used to acquire and maintain, 

is from the regenerated data signal, a local system time 
count to permit synchronization of the mobile telephone 
with a universal system time count used by the mobile 
communication system. The system time count is used 
for timing certain processes, e.g., requests for system 

zo access to originate a call through the mobile communi- 
cation system, and certain operations required to hand 
over a communication in progress from one base station 
to another when the mobile station moves between 
base station transmission zones. System time clock 8 is 

25 used to provide a clock signal to operate system time 
counter 3 for maintaining the locally generated system 
time count in synchronization with the universal system 
time. 

Spread code generating means 10 is used to 
30 acquire initial spread code phase synchronizing infor- 
mation from the regenerated data signal, and to locally 
generate a spread code in phase synchronization with 
the spread code phases of received transmissions. The 
locally generated spread code is output to modula- 
35 tion/demodulation circuit 2 for use in modulating and 
demodulating transmissions from one or more base sta- 
tions. The spread code phase clock 1 1 is used to gener- 
ate a clock signal to operate spread code generating 
means 10. 

4o The conventional prior art digital mobile telephone 

ateo includes a free running timer 4 for independently 
maintaining an absolute time count apart from the uni- 
versal system time count used in the mobile communi- 
cation system. Spare battery 5 powers the free running 

45 timer 4. Microprocessor 6 receives user input com- 
mands and generates communication control informa- 
tion for originating and receiving communications. Non- 
volatile memory 7 stores information such as the identi- 
fication number of the mobile telephone and subscriber 

so telephone numbers for speed-dialing purposes. 

The operation of the conventional prior art mobile 
telephone will now be described. Upon energizing the 
mobile telephone through a main power source switch 
(not shown), a transmission signal from a base station 

55 of the mobile communication system is detected at 
antenna 1. The detected transmission signals are 
demodulated by modulation/demodulation circuit 2, and 
used by the spread code generating means 10 to gen- 
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erate a spread code at the same phases as those of the 
transmission signals. One or more transmission signals 
from the transmitting base station are used by the 
mobile telephone to establish an initial system time for 
initializing system time counter 3. The system tune 
counter 3 is initialized at the same time that the mobile 
telephone unit acquires a spread code phase to initial- 
ize the spread code generating means 10. 

From the foregoing descrfoed operations of the 
conventional prior art mobile telephone, it is apparent 
that in order to maintain the locally generated system 
time count of system time counter 3 in synchronization 
with the universal system time, the system time clock 8 
must be kept operational and in synchronization with 
the universal system time. In the event that the system 
time clock 8 is temporarily disabled, the locally gener- 
ated system time count and spread code will fail out of 
synchronization and out of phase with the universal sys- 
tem time and the spread code phase used by the trans- 
mitting base station. There being no recovery 
mechanism in the conventional prior art mobile tele- 
phone for handling such event, any communication in 
progress cannot be recovered, even if sufficient power 
for operating the mobile telephone is restored again 
quickly. 

In the description of the invention to follow, the sys- 
tem time clock 8 is described as becoming temporarily 
nonoperational or "disabled" when the main power 
source voltage of the mobile telephone falls below oper- 
ational level. However, the skilled person in the art will 
understand the applicability of the specifically disclosed 
embodiments of the present invention for reestablishing 
mobile telephone operation following other types of mal- 
functions which temporarily disable the operation of 
system time counter 3 or spread code generating 
means 10. 

Accordingly, it is an object of the present invention 
to provide a mobile telephone unit which maintains a 
communication in progress despite an event which 
causes a system time counter or a spread code gener- 
ating means of the mobile telephone unit to be tempo- 
rarily non-operational. 

Another object of the present invention is to provide 
a system and method in a mobile telephone for recover- 
ing, after a temporary interruption of operation, a sys- 
tem time count and a spread code phase used to 
synchronize mobile telephone operations with the 
mobile communication system. 

Summary of the Invention 

The present invention is, in a mobile telephone hav- 
ing synchronizing means for maintaining synchroniza- 
tion with a mobile communication system, a method and 
a system for restoring synchronization between the 
mobile telephone and the mobile communication sys- 
tem after a temporary interruption of operation, com- 
prising; means for calculating the duration of the 



temporary interruption; and means for responsive to the 
temporary interruption duration for restoring synchroni- 
zation of the synchronizing means. 

Thus, system synchronization information can be 

5 received again even when the system stops working 
due to a voltage drop or a cut off of the power supply. 

These and other objects are provided by the mobile 
telephone and method of the present invention. The 
mobile telephone includes non-volatile storage for stor- 

w ing dynamic system operating information including a 
system time count and spread code phase synchroniz- 
ing information just prior to the occurrence of a main 
power source failure which disables operation of the 
mobile telephone. Preferably, the non-volatile storage is 

is also used to store static system operating information, 
including control channel frequency information and 
other information for system operation such as channel 
allocation information. 

The mobile telephone of the present invention fur- 

20 ther includes a high speed system clock for rapidly 
cycling the system time counter based on a calculation 
of the duration of the power source failure, to thereby 
permit the mobile telephone to resynchronize with the 
mobile communication system. A high speed spread 

25 code phase clock is also provided to rapidly cycle the 
spread code generating means based on the calculated 
duration of the main power source failure. 

In the present invention, these results are achieved 
by storing the dynamic information, including the free 

so running timer count, the system timer count and the 
spread code phase synchronizing information. The 
duration of a power failure is calculated by determining 
the difference between the stored free running timer 
count and the free running timer count at the time that 

35 power is restored. The calculated power failure duration 
is used to determine a rapid cycling time for rapidly 
cycling the system time counter with a high speed sys- 
tem time clock after reloacfing the system timer counter 
with the stored system time count. The calculated 

40 power failure duration is also used to rapidly cycle the 
spread code phase generating means to a spread code 
phase after reloading the stored spread code phase 
synchronizing information. In this manner, after a tem- 
porary power failure or other temporary interruption of 

45 operation during a communication in progress, the 
mobile telephone rapidly recovers synchronization with 
the universal system time and the spread code phase of 
the transmitting base station, such that the communica- 
tion in progress is fully restored without requiring the 

so communication to be reestablished anew. 

Brief Description of the Drawings 

FIG. 1 is a block and schematic diagram of a prior 
55 art digital mobile telephone. 

FIG. 2 is a block and schematic diagram of a digital 
mobile telephone constructed in accordance with a first 
embodiment of the present invention. 
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FIG. 3 illustrates operations performed by the dig- 
ital mobile telephone shown in FIG. 2. 

FIG. 4 is a block and schematic diagram of a digital 
mobile telephone constructed in accordance with a sec- 
ond embodiment of the present invention. s 

Detailed Description of the Preferred Embodiments 

In the following, specific examples of the mobile tel- 
ephone and method of the present invention will be io 
described, with reference to the above described draw- 
ings. 

FIG. 2 is a block and schematic diagram of a mobile 
telephone constructed in accordance with a first 
embodiment of the present invention for providing digital is 
mobile communications according to the CDMA Stand- 
ard adopted for North America. As shown in FIG. 2, ref- 
erence numerals 1 through 8, and 10 through 11 
indicate the same features as those shown and 
described with reference to the conventional prior art 20 
mobile telephone of FIG. 1. Therefore, those features 
need not be described in any further detail here. The 
mobile telephone of FIG. 2 includes high speed system 
time clock 9 used to generate a high speed clock signal 
for operating system time counter 3 at high speed. The 25 
mobile telephone of FIG. 2 further includes high speed 
spread code phase clock 12 used to generate a clock 
signal for operating spread code generating means 10 
at high speed. 

The operations of the digital mobile telephone of so 
FIG. 2 following a temporary disabling loss of power 
from a main power source will now be described, with 
reference to the flowchart of operations of FIG. 3. As 
shown in FIG. 3, once the mobile telephone begins 
operating, in step 201, a check is made by the micro- 35 
processor to determine if the main power source volt- 
age lies below a predetermined threshold value (step 
203). If the main power source voltage does not lie 
below the threshold, as shown by the "No" decision 
arrow, the operation of the mobile telephone continues 40 
as normal, and checks are made again at predeter- 
mined intervals thereafter, both during, and between 
communications in progress, to determine if the main 
power source voltage has fallen below the predeter- 
mined threshold value. 45 

If the main power source voltage has fallen below 
the predetermined threshold value, the microprocessor 
6 stores the current dynamic communication informa- 
tion, which includes the current system time count of the 
system time counter 3. current spread code phase syn- so 
chronizing information output by spread code generat- 
ing means 10, and the current absolute time count of 
the free-running timer 4 (step 205). In step 207, the 
microprocessor 6 also stores, in the non-volatile mem- 
ory 7, the current static communication information ss 
(e.g., channel number and control channel information) 
which are acquired by the mobile telephone in opera- 
tion. The microprocessor 6 also sets a status flag, in 



step 209, to indicate that the main power source voltage 
has fallen below threshold. 

Next, the occurrence of a main power source failure 
and its subsequent restoration is indicated in FIG. 3 by 
reference numeral 211. Thereafter, in step 213, when- 
ever the voltage of the main power source is brought up 
to an operational level, the microprocessor 6 checks to 
determine if the status flag for the mobile telephone has 
been set. If the status flag has not been set, the micro- 
processor determines that the mobile telephone has 
been powered on from an initial switched off condition, 
and commences ordinary start-up operations following 
the power-on. thus resuming operation (step 215) from 
the beginning, as in step 201 . 

However, if after power to the mobile telephone is 
restored, the microprocessor determines that the status 
flag has been set (in step 213). the microprocessor 6 
determines that an abnormal power interruption has 
occurred. The microprocessor then performs operations 
to restore mobile telephone operation, which includes 
restoring any communication which is in progress. In 
step 217, the microprocessor 6 calculates a time dura- 
tion for switching the operations of the system time 
counter 3 and the spread code phase generating means 
1 0 to the high speed clocks 9 and 12. The microproces- 
sor determines that time duration by determining the dif- 
ference between the absolute time count of the free- 
running timer 4 stored just prior to the power failure to 
the current absolute time count of the free running timer 
4. Using the calculated duration of power interruption, 
the microprocessor 6 calculates, in step 217, the rapid 
cycling time duration to rapidly cycle the system time 
counter 3 and the spread code phase generating means 
10 using the high speed clocks 9 and 12. The micro- 
processor 6 calculates the rapid cycling time duration in 
accordance with the relative differences between the 
speed of the high speed clocks 9 and 12 and the speeds 
of the system time clock 8 and the spread code phase 
clock 1 1 , respectively. 

Finally, using the calculated rapid cycling time dura- 
tion, the microprocessor 6 calculates a restoration time 
count for the free-running timer 4, which signifies the 
time at which operation of the system time counter 3 
and the spread code phase generating means 10 
should be switched back to the normaJ system time 
clock 8 and spread code phase clock 1 1 , respectively. In 
step 219, the stored system time count and spread code 
phase synchronization information are reloaded into the 
system time counter 3 and spread code generating 
means 10 and the microprocessor causes the input 
clock signals of the system time counter 3 and the 
spread code generating means 1 0 to be switched to the 
high speed system clock 9 and high speed spread code 
phase clock 12, respectively. 

While the system time counter 3 and the spread 
code generating means 10 have been switched over to 
the Ngh speed clocks 9 and 12, the microprocessor 
checks the time count of the free running timer 4 to 
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determine rf the calculated restoration time count for 
switching operations back to the clocks used in normal 
operation has been reached (step 221). If the restora- 
tion time count has not been reached, the microproces- 
sor continues to wait until such time, as indicated by the 5 
"No" arrow at step 221. However, if the calculated time 
has been reached, the microprocessor causes the clock 
inputs of the system time counter 3 and the spread code 
phase generating means 10 to be switched back to the 
system time clock 8 and the spread code phase clock 10 
1 1 which are used in normal operation. Normal opera- 
tion of the mobile telephone then resumes (step 225), 
which includes the resumption of a communication in 
progress, so long as a subscriber on the distant receiv- 
ing end of the communication has not acted to termi- 15 
nate the communication, or the mobile communication 
system has not otherwise terminated the communica- 
tion e.g.. by timing out after the temporary interruption in 
communication signal. 

FIG. 4 is a block and schematic diagram of a digital 20 
mobile telephone constructed according to a further 
embodiment of the present invention for use in a "fre- 
quency hopping" spread spectrum transmission sys- 
tem, such as has been implemented in several 
European countries. In FIG. 4. time slot generator 13 is 2s 
used to generate and maintain current information rep- 
resenting a frequency hopping pattern including time 
slots for transmission at particular frequencies. Time 
slot clock 14 is used to provide a clock signal input to 
time slot generator 13 for generating the current time 30 
slot information. High speed time slot clock 15 provides 
a high speed clock signal to time slot generator 13 for 
updating the current frequency hopping pattern and 
time slot following the restoration of operation after a 
power interruption or other temporary interruption of 35 
operation. 

In this embodiment of the present invention, in a 
similar manner to the operations of the CDMA digital 
mobile telephone shown and described in the foregoing 
with reference to FIGS. 2-3, the current dynamic infer- 40 
mation including the current time slot synchronizing 
information output by the time slot generator 13. and the 
absolute time count output by the free running timer 4, 
are stored in the non-volatile memory when the voltage 
of the main power source falls below a predetermined 45 
threshold level (step 205). When the main power source 
voltage is restored after an abnormal interruption, the 
microprocessor calculates a rapid cycling time duration 
for switching the clock input of the time slot generator 13 
to the clock signal provided by the high speed time slot so 
clock 15 (step 217). The rapid cycling time duration is 
used by the microprocessor 6 to calculate time count of 
the free running timer 4 at which the clock signal input to 
the time slot generator 13 is to be switched back to the 
time slot clock 14 used in normal operation. 55 

In a similar manner as performed by the digital 
mobile telephone of the first embodiment of the present 
invention, the microprocessor 6 reloads the time slot 



generator 13 with the stored time slot synchronizing 
information and switches the clock signal input of the 
time slot generator 13 to the high speed dock 15 (step 
219). The rapid cycling continues until the microproces- 
sor determines if the restoration time count of the free 
running timer 4 has been reached (step 221). 

When the restoration time count has been reached, 
the microprocessor 6 switches the clock signal input of 
the time slot generator 1 3 back to the time slot clock 1 4 
used in normal operation (step 223), and the mobile tel- 
ephone resumes normal operations (step 225). Since 
the time slot, i.e. frequency hopping pattern information 
required for resuming a communication in progress is 
restored after the restoration of power and mobile tele- 
phone operations, any communication which is cur- 
rently in progress from the mobile telephone is restored, 
provided that the subscriber at the distant end has not 
terminated the communication or the mobile communi- 
cation system has not otherwise terminated the com- 
munication such as by timing out. 

While the invention has been described in detail 
herein in accordance with certain preferred embodi- 
ments thereof many mocfifications and changes therein 
may be effected by those skilled in the art. Accordingly, 
it is intended by the appended claims to cover all such 
modifications and changes as fall within the true spirit 
and scope of the invention. 

Claims 



1. 



In a mobile telephone having synchronizing means 
tor maintaining synchronization with a mobile com- 
munication system, a system for restoring synchro- 
nization between said mobile telephone and said 
mobile communication system after a temporary 
interruption of operation, comprising: 

means for calculating the duration of said tem- 
porary interruption; 
and 

means responsive to said calculated duration 
for restoring synchronization of said synchro- 
nizing means. 



2. The system of Claim 1 wherein said means for cal- 
culating includes: 

means for generating a time count during said 
temporary interruption; and 
computing means for acquiring and storing an 
onset time count at an onset of said temporary 
interruption, determining an end time count at 
an end of said temporary interruption, and 
determining said duration from said onset time 
count and said end time count. 

3. The system of Claim 1 wherein said means for 
restoring synchronization includes means for 
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acquiring and storing synchronizing information for 
said synchronizing means prior to said temporary 
interruption. 

The system of Claim 3 wherein said synchronizing s 
means is responsive in normal operation to a nor- 
mal cycling rate and wherein said means for restor- 
ing synchronization includes: 

means for transferring said stored synchroniz- 10 
ing information to said synchronizing means; 
and 

means for cycling said synchronizing means at 
a higher rate than said norma! cycling rate. 

15 

The system of Claim 1 wherein said temporary 
interruption of operation comprises an interruption 
of power from a main power source of said mobile 
telephone. 

20 

In a spread spectrum digital mobile telephone hav- 
ing spread code generating means for locally gen- 
erating a spread code at a phase used for 
communication by said transmitting station, and 
modulation/demodulation means for modulating 25 
and demodulating communication signals to and 
from said transmitting station using said locally gen- 
erated spread code at said phase, a system for 
recovering an ongoing communication after a tem- 
porary interruption of power to said mobile tele- ao 
phone, comprising: 

means for calculating the duration of said tem- 
porary interruption; 

phase restoring means responsive to said cal- 35 
culated duration for restoring the output of said 
spread code generating means to said phase, 
such that said modulation/demodulation 
means thereafter modulates and demodulates 
said communication signals at said phase. 40 

The system of Claim 6 wherein said mobile tele- 
phone further includes system timer means for 
maintaining synchronization with a transmitting sta- 
tion of said mobile communication system, and said 4s 
system further includes means for restoring syn- 
chronization of said system timer means based on 
said calculated duration. 

The system of Claim 6 wherein said means for cal- so 
culating includes 

means for generating a time count during said 
temporary interruption; and 

computing means for acquiring and storing an 55 
onset time count at an onset of said temporary 
interruption, determining an end time count at 
an end of said temporary interruption, and 



determining said duration from said onset time 
count and said end time count. 

9. The system of Claim 6 wherein said spread code 
generator means is responsive in normal operation 
to a normal cycling rate and wherein said phase 
restoring means further includes: 

means for acquiring and storing synchronizing 
information for said spread code generating 
means prior to said temporary interruption; 
means for transferring said stored synchroniz- 
ing information to said spread code generating 
means after said temporary interruption; and 
means for cycling said spread code generating 
means at a higher rate than said normal cycling 
rate such that the output of said spread code 
generating means is restored to said phase 
after said temporary interruption. 

10. The system of Claim 7 wherein said system timer 
means is responsive in normal operation to a nor- 
mal cycling rate and wherein said means for restor- 
ing sysnchronization further includes: 

means for acquiring and storing synchronizing 
information for said system timer means prior 
to said temporary interruption; 
means for transferring said stored synchroniz- 
ing information to said system timer means 
after said temporary interruption; and 
means for cycling said system timer means at a 
higher rate than said normal cycling rate such 
that the output of said system timer means is 
restored to synchronization with said mobile 
communication system after said temporary 
interruption. 

1 1. In a spread spectrum digital mobile telephone hav- 
ing time slot generator means for locally generating 
a time slot pattern in synchronization with a trans- 
mitting station time slot pattern used by a transmit- 
ting station of a mobile communication system, and 
modulation/demodulation means for modulating 
and demodulating communication signals to and 
from said transmitting station using said locally gen- 
erated time slot pattern, a system for recovering an 
ongoing communication after a temporary interrup- 
tion of power, comprising: 

means for calculating the duration of said tem- 
porary interruption; 
and 

means responsive to said calculated duration 
for restoring the output of said time slot gener- 
ator means in synchronization with said trans- 
mitting station time slot pattern, such that said 
modulation/demodulation means thereafter 
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modulates and demodulates said communica- 
tion signals in synchronization with said trans- 
mitting station time slot pattern, thereby 
recovering said ongoing communication. 

5 

1 2. The system of Claim 1 1 wherein said means for cal- 
culating includes 

means for generating a time count during said 
temporary interruption; and 10 
computing means for acquiring and storing an 
onset time count at an onset of said temporary 
interruption, determining an end time count at 
an end of said temporary interruption, and 
determining said duration from said onset time is 
count and said end time count 

13. The system of Claim 1 1 wherein said time slot gen- 
erator means is responsive in normal operation to a 
normal cycling rate and wherein said means for 20 
restoring includes: 

means for acquiring and storing synchronizing 
information for said time slot generator means 
prior to said temporary interruption; 2s 
means for transferring said stored synchroniz- 
ing information to said time slot generator 
means after said temporary intenuption; and 
means for cycling said time slot generator 
means at a higher rate than said normal cycling so 
rate, such that the output of said time slot gen- 
erator means is restored to synchronization 
with said mobile communication system after 
said temporary interruption. 

35 

14. In a mobile telephone having synchronizing means 
for maintaining synchronization with a mobile com- 
munication system, a method for restoring synchro- 
nization between said mobile telephone and said 
mobile communication system after a temporary 40 
interruption of operation, comprising the steps of: 

calculating the duration of said temporary inter- 
ruption; and 

restoring synchronization of said synchronizing 45 
means based on said calculated duration. 

15. The method of Claim 14 wherein said step of calcu- 
lating includes: 

50 

generating a time count during said temporary 
interruption; 

detecting an onset of said temporary intenup- 
tion; 

acquiring and storing an onset time count at ss 
said onset; 

determining an end time count at an end of 
said temporary interruption; and 



determining said duration from said onset time 
count and said end time count. 

1 6. The method of Claim 1 4 wherein said step of restor- 
ing synchronization includes acquiring and storing 
synchronizing information for said synchronizing 
means prior to said temporary intenuption. 

17. The method of Claim 16 wherein said synchroniz- 
ing means is responsive in normal operation to a 
normal cycling rate and wherein said step of restor- 
ing synchronization further includes 

transferring said stored synchronizing informa- 
tion to said synchronizing means; and 
cycling said synchronizing means at a higher 
rate than said normal cycling rate. 

18. The method of Claim 14 wherein said temporary 
interruption of operation comprises an interruption 
of power from a main power source of said mobile 
telephone. 

19. In a spread spectrum digital mobile telephone hav- 
ing spread code generating means for locally gen- 
erating a spread code at a phase used for 
communication by said' transmitting station, and 
modulation/demodulation means for modulating 
and demodulating communication signals to and 
from said transmitting station using said locally gen- 
erated spread code at said phase, a method for 
recovering an ongoing communication after a tem- 
porary interruption of power to said mobile tele- 
phone, comprising the steps of: 

calculating the duration of said temporary inter- 
ruption; 

restoring the output of said spread code gener- 
ating means to said phase based on said cal- 
culated duration, such that said 
modulation/demodulation means thereafter 
modulates and demodulates said communica- 
tion signals at said phase. 

20. The method of Claim 19 wherein said mobile tele- 
phone further includes system timer means for 
maintaining synchronization with a transmitting sta- 
tion of said mobile communication system, and said 
method further includes the step of restoring syn- 
chronization of said system timer means based on 
said calculated duration. 

21. The method of Claim 19 wherein said step of calcu- 
lating includes: 

generating a time count during said temporary 
interruption; 

detecting an onset of said temporary interrup- 
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tion; 

acquiring and storing an onset time count at 
said onset; 

determining an end time count at an end of 
said temporary interruption; and s 
determining said duration from said onset time 
count and said end time count. 

22. The method of Claim 1 9 wherein said spread code 
generator means is responsive in normal operation 10 
to a normal cycling rate and wherein said step of 
restoring said output includes: 

acquiring and storing synchronizing informa- 
tion for said spread code generating means 75 
prior to said temporary interruption; 
transferring said stored synchronizing informa- 
tion to said spread code generating means 
after said temporary interruption; and 
cycling said spread code generating means at 20 
a higher rate than said normal cycling rate such 
that the output of said spread code generating 
means is restored to said phase after said tem- 
porary interruption. 

25 

23. The method of Claim 20 wherein said system timer 
means is responsive in normal operation to a nor- 
mal cycling rate and wherein said step of restoring 
synchronization includes: 

30 

acquiring and storing synchronizing informa- 
tion for said system timer means prior to said 
terrporary interruption; 

transferring said stored synchronizing informa- 
tion to said system timer means after said tern- 35 
porary interruption; and 
cycling said system timer means at a higher 
rate than said normal cycling rate, such that the 
output of said system timer means is restored 
to synchronization with said mobile communi- 40 
cation system after said temporary interruption. 

24. In a spread spectrum digital mobile telephone hav- 
ing time slot generator means for locally generating 

a time slot pattern in synchronization with a trans- 45 
mitting station time slot pattern used by a transmit- 
ting station of a mobile communication system, and 
modulation/demodulation means for modulating 
and demodulating communication signals to and 
from said transmitting station using said locally gen- so 
erated time slot pattern, a method for recovering an 
ongoing communication after a temporary interrup- 
tion of power, comprising the steps of: 

calculating the duration of said temporary inter- ss 
ruption; and 

restoring the output of said time slot generator 
means in synchronization with said transmitting 



station time slot pattern based on said calcu- 
lated duration, such that said modula- 
tion/demodulation means thereafter modulates 
and demodulates said communication signals 
in synchronization with said transmitting station 
time slot pattern, thereby recovering said ongo- 
ing communication. 

25. The method of Claim 24 wherein said step of calcu- 
lating includes: 

generating a time count during said temporary 
interruption; 

detecting an onset of said temporary interrup- 
tion; 

acquiring and storing an onset time count at 
said onset; 

determining an end time count at an end of 
said temporary interruption; and 
determining said duration from said onset time 
count and said end time count. 

26. The method of Claim 24 wherein said time slot gen- 
erator means is responsive in normal operation to a 
normal cycling rate and wherein said step of restor- 
ing said output includes: 

acquiring and storing synchronizing informa- 
tion for said time slot generator means prior to 
said temporary interruption; 
transferring said stored synchronizing informa- 
tion to said time slot generator means alter said 
temporary interruption; and 
cycling said time slot generator means at a 
higher rate than said normal cycling rate, such 
that the output of said time slot generator 
means is restored to synchronization with said 
mobile communication system after said tem- 
porary interruption. 

27. In a mobile telephone having synchronizing means 
for maintaining synchronization with a mobile com- 
munication system, a system for restoring synchro- 
nization between said mobile telephone and said 
mobile communication system after a temporary 
interruption of operation, comprising; 

means for calculating the duration of said tem- 
porary interruption; and 
means for responsive to the duration of said 
temporary interruption for restoring synchroni- 
zation of said synchronizing means; wherein 
said means for calculation comprises nonvola- 
tile memory means for storing information relat- 
ing to the calculated interruption duration. 

2a The system of Claim 27 wherein a power supply 
driving the system comprises: 
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a first power supply for driving said means for 
calculation; and a second power supply for 
driving the other power supplies. 
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